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FORWARD 
The Debris Teaii is continuing i t s  effort to develop and implement 
measures to control damage froin debris in the Shuttle operational 
environment and to make the control measures a part o f  routine 
processing and operations. 
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STS-32 (61-C) 
PHE-FL IGHT VEHICLE/PAD D E B R I S  I N S P E C T I O N  
FIRST SCRUB (SRB HPU) 
A P r e - f l i g h t  Vehic le and Pad Debr is  Inspec t i on  was conducted a t  Pad 39A on 
18 December 1985 a t  1200 h o u r s  and i n c l u d e d  the  f o l l o w i n g  mission e l e -  
ments: 
o OV-102 ( 7 t h  f l i g h t )  
o ET-30 (LWT 23) 
o BI024 
o MLP-1 
Bo th  t h e  v e h i c l e  and pad were inspected f o r  p o t e n t i a l  sources o f  v e h i c l e  
damaging debris. 
Small  amounts o f  d e b r i s  s i m i l a r  t o  t h a t  f o u n d  on p r e v i o u s  pre- launch 
inspect ions was noted i n c l u d i n g  t h e  f o l l o w i n g  i tems: 
Photographs were taken o f  t h e  inspected area. 
- P l a s t i c  shim m a t e r i a l  ( 3 "  x 12") i n  HDP #6 w e l l  area 
- SRB a f t  s k i r t  instafoam overspray s p l a t t e r e d  on HDP #6 
- W i r e  c a b l e  ( s a f e t y  r e s t r a i n t )  a t  sound suppression downpipe near 
HDP #6 w e l l  area. 
- B o l t ,  r o p e  and p l a s t i c  m a t e r i a l s  under r a i s e d  p l a t f o r m  adjacent 
t o  and on the n o r t h  s ide  o f  t h e  LO2 TSM. 
- 
- 
Piece of rope from overpressure water t roughs near HDP #4. 
Grout ing a t  base o f  LO2 TSM cracked w i t h  p iece  broken loose along 
no r th  s i d e  o f  base. 
- Piece o f  foam under r a i s e d  deck east  o f  RH SRB. 
- Foam d e b r i s  on r a i s e d  deck area beneath ET/ORB LO2 u m b i l i c a l .  
- G r i t  on east s ide  o f  MLP r a i s e d  deck. 
- P l a s t i c  bags i n  RH SRB water t roughs (2nd and 3rd f rom n o r t h  end 
o f  SRB ho le ) .  
- Shim stock (1"  x 3" )  i n  HDP #2  w e l l  area. 
- Shim stock (1" x 1-1/2") under metal  l i p  south west o f  HDP #2. 
- Pieces of K5NA m a t e r i a l  i n  HDP #1 w e l l  area. 
- P r o t e c t i v e  cover f o r  SRB HDP b o l t  mount on MLP deck. 
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Although the cleanup was still in progress at the time o f  this inspection, 
the overall cleanliness of the pad was considered good. Continuing 
improvement in the amount of pad debris has  been noted. No vehicle 
configuration anomalies were observed during this inspection. The 
attempted launch on 19 December 1985 was scrubbed because of a turbine 
overspeed in the RH SRB hydraulic power unit (HPU).  
. 
STS-37 61-C 
T-3 HOURS/ ICE/FROST I N S P E C T I O N  
FIRST SCRUB (SRB HPU) 
On Pad Inspect ion Time: 0145 - @310/0ecember 19, 1955 
Cryos Loaded From: 0127 - n m  EST 
Temper a t  ures 
W i  nds : 
Re1 a t i v e  Hum 
Dew Po in t  : 
d i t y :  
65.7" - 55.2", 59.0"F Average 
6 - 13 knots ,  9.9 knots  average 
60 - 83%, 73.82 averaqe 
48.6 - 52.4"F, 50.5"F average 
from t h e  southwest 
SOFI Temperature: 33.9 - 51.5"F, 42.7"F average 
The T P S  I ce /F ros t  and Debris Inspec t ion  was conducted d u r i n g  t h e  L02/LH? 
rep len i sh  cycle. LH2 f a s t  fill s t a r t e d  a t  2315; LO2 a t  2330. LH2 topp ing  
( f r o m  98%) s ta r ted  a t  0123; LO a t  0127. The inspec t i on  team a r r i v e d  a t  
t h e  pad a t  0145 EST and stayed P o r  approximately 85 minutes.  
Comparison o f  I R  gun measurements and computer  s u r f  ace t e m p e r a t u r e  
p r e d i c t i o n s  were as f o l l o w s :  
LOCATIONS I R  COMPUTER 
Upper LOX Tank m. 6 47.fi 
LOX B a r r e l  45.5 43.9 
I n te r tank  55.0 - -  
Upper LH2 Tank 46.0 d2.6 
Lower LH? Tank 48.5 45.2 
The average ambient temperature was 59.O"F and no acreage i c e  o r  f r o s t  
ex is ted  on the ET. 
I c e / F r o s t  was p r e s e n t  on t h e  LH2 u m b i l i c a l  b a g g i e  and i n  t h e  
r e c i r c u l a t i o n  l i n e  b e l l o w s .  The LH? b a g g i e  had a s m a l l  t e a r  i n  t h e  
f o r w a r d  ou tboard  c o r n e r .  No i c e  o r  f r o s t  was v i s i b l e  i n  t h e  LH7 
f e e d l i n e  bel lows. Ice /Fros t  f i nge rs  had formed on t h e  purge vents.  
I c e / F r o s t  accumula t ion  on t h e  LO2 u m b i l i c a l  haaqie and purge vents was 
t y p i c a l .  A 1 x 3 / 4 - i n c h  f r o s t  s p o t  had fo rmed on t h e  LO7 f e e d l i n e  
elbow -2  side. 
Ice /Fros t  was present i n  t h e  upper and lower  LOX f e e d l i n e  bel lows,  behind 
a l l  f e e d l i n e  support  b r a c k e t s ,  and a t  s t a t i o n s  XT 1973/1871 f e e d l i n e  
bracket t o  tank in te r faces .  Condensate was d r i p p i n g  o f f  t h e  LH2 tank. 
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F r o s t  s p o t s  had formed - one a f t  of t he  p r e s s u r i z a t i o n  l i n e  support at  
s t a t i o n  2034, and two between t h e  + Y  and -Z ax is  on t h e  LHZ/ intertank 
s p l i c e  c loseout .  I ce /F ros t  o u t l i n e d  the  e n t i r e  PAL ramp, b u t  was m e l t i n g  
before t h e  i nspec t i on  was f i n i s h e d .  
No o r b i t e r  t i l e  anoma l ies  were noted. The SSME eyeba l l s  had a t y p i c a l  
i c e / f r o s t  bu i l dup :  
SSME #1: 5 o ' c l o c k  
SSME #2: 11 around t o  8 olc lock 
SSME #3: none 
From a d e b r i s  s tandpoint ,  a piece of tape ( 2  x ?- inch) adherred t o  t h e  LH 
o r b i t e r  elevon t i l e s  a t  t h e  h inge l i ne .  Other small  p i e c e s  o f  t a p e  were 
observed on t h e  ET l o w e r  o g i v e  ( - Z  s ide) ,  and on t h e  bottom sur face o f  
t h e  RH SRB IEA.  A sa fe ty  rope and s i g n  were found on t h e  e n t r y  way t o  
the MLP. 
Two 6 - 8 - i n c h  i c i c l e s  were hanginq from t h e  south GOX vent duct .  These 
i c i c l e s  were l a t e r  observed on t h e  OTV system i n  the  f i r i n g  room t o  break 
o f f  and f a 1  1. They are bel ieved t o  be t h e  source o f  t h e  t i l e  damage on 
t h e  o r b i t e r ' s  LH wing. 
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Three tiles believed t o  be damaged from icicles falling from GOX Vent Ducts. 
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STS-32 (61-C) 
FIRST SCRUB - SRB HPU 
POST UETANKING INSPECTION 
The countdown was stopped a t  T-14 seconds and the l a u n c h  a t t e m p t  a b o r t e d  
due t o  a hyd rau l i c  power u n i t  (HPU) t u r b i n e  overspeed (erroneous measure- 
ment) i n  t h e  RH SRB. No anomalies were observed d u r i n g  detank ing o f  ET-30 
(LWT 23).  
A Pos t  De tank ing  I n s p e c t i o n  o f  t h e  pad and S h u t t l e  v e h i c l e  was conducted 
on 19 December 1985. The f o l l o w i n g  i tems were noted: 
o Expected amounts o f  i c e  remained on t h e  LH2  ET/ORB u m b i l i c a l  and 
purge vents, f e e d l i n e  bel lows, and r e c i r c  l i n e  bel lows. 
o The L H 2  u m b i l i c a l  b a g g i e  was t o r n  ( 3  inches i n  l e n g t h )  f rom t h e  
ou tboard  edge t o w a r d  t h e  O r b i t e r  f a c e  and a t  t h e  a f t  i n b o a r d  
region. 
o A 2" x 2"  p iece  o f  tape adhered t o  t i l e s  a t  t he  LH elevon hinge. 
o Two foam defects were present on t h e  LH2  t a n k / i n t e r t a n k  s p l i c e  45" 
between t h e  -Z and +Y axis .  
O v e r a l l ,  t h e  E x t e r n a l  Tank s u s t a i n e d  m i n i m a l  damage and i s  r e a d y  t o  
support a second c ry0  loading. 
STS-32 (61-C) 
PRE-FLIGHT VEHICLE/PAD DEBRIS ASSESSMENT 
SECOND SCRUB (LOX VALVE) 
The STS-32 P r e - F l i g h t  V e h i c l e  and Pad D e b r i s  Walkdown was r e p e a t e d  5 
January  1986 a t  1230 hours. The HPU i n  t h e  RH SRB had been replaced and 
ho t  f i r e d  t o  c o r r e c t  t h e  cause o f  t h e  T-14 second l a u n c h  a b o r t  o f  19 
December 1985. B o t h  t h e  v e h i c l e  and pad were i n s p e c t e d  f o r  p o t e n t i a l  
sources o f  damaging debr is .  Photographs were no t  taken due t o  c o n t i n u o u s  
r a i n  and t h e  f a c t  t h a t  no major items were noted. 
No anomalies were observed on the STS-32 stack.  The LH lower wing surface 
and o u t b o a r d  e l e v o n  damage, be l i eved  t o  have been caused b y  i c e  f a l l i n g  
f rom t h e  south GOX vent duct, had been repa i red  u s i n g  TPS-311. 
The MLP sur face was e x c e p t i o n a l l y  c lean w i t h  o n l y  a few i tems noted: 
o Scale, foam tr immings, and s a f e t y  w i r e  i n  t h e  SRB holddown p o s t  
w e l l  areas. 
o Excess t e f l o n  sh im on the  sound suppress ion  water p i p e  support 
n o r t h  o f  t h e  RH SRB exhaust. 
o Rope i n  HDP #6 we l l .  
o LH SRB pr imary water bag no r th  o f  LH SRB no t  f u l l  o f  water. 
o Z i n c - r i c h  scale and foam d e b r i s  on MLP deck between RH SRB and 
Orb i t e r  . 
o Tape, d e c a l s ,  z i n c - r i c h  s c a l e ,  and p l a s t i c  bags i n  SRB w a t e r  
troughs. 
o M i s c  i t e m s  ( p l a s t i c ,  paper bag, I D  t ag )  sca t te red  around deck and 
i n  h a n d r a i l  post  holes. 
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STS-32 (61-C) 
T-3 HOUR ICE/FKC)ST INSPECTION 
SECOND SCRUB - LOX VALVE 
1/6/86 
The v e h i c l e  was loaded  w i t h  c ryogens  f o r  a second l a u n c h  a t t e m p t  
f o l l o w i n g  a T minus 14 second abor t  on 19 December 1985. T h i s  m i s s i o n  
was scrubbed a t  T minus 31  seconds when t h e  r e p l e n i s h  va lve "CLOSED" 
s i g n a l  was n o t  o b t a i n e d  and command l o g i c  v i o l a t i o n s  r e s u l t e d  i n  LO2 
d r a i n  through t h e  TSM dra in .  Th is  caused a negat ive  pressure i n  t h e  LO2 
tank. A f t e r  r e p l e n i s h i n g  t h e  p r o p e l l a n t s ,  v a r i o u s  i s s u e s  were s t i l l  
unresolved and the  miss ion was scrubbed a t  t he  end o f  t he  launch window. 
On Pad Inspect ion:  
Winds: 6 - 16 knots,  10 Knt Avg 
Re la t i ve  Humidi ty:  
0225 t o  0415 
Cryos loaded from: 
Temperature ( t o  scrub) 
0217 - 0930 
43 - 57"F, 48.6"F Avg 
42 - 87%, 60% Avg 
Dew Point :  
SOFI Surface Temp: 23.6 - 45.4"F, 33.9"F Avg 
33 - 44"F, 35°F Avg 
A t  0421 a f r o n t  came through and t h e  weather f rom 56.7"F/55% RH/6.6 knots  
f rom t h e  NE t o  45"F/58% RH/5.8 k n o t s  f r o m  t h e  WNW. I c e  i n  a l l  a reas  
i n c l u d i n g  i n t e r m i t t e n t l y  on t h e  upper  o g i v e  was p r e d i c t e d  the rea f te r  
u n t i l  t h e  scrub. 
The T P S  i c e / f r o s t  and debr is  walkdown was conducted d u r i n g  t h e  rep len i sh  
c y c l e .  LH2 f a s t  f i l l  s t a r t e d  a t  2315 (1/5/86);  LO2 f a s t  f i l l  s t a r t e d  a t  
0015, delayed due t o  valve stem leakage on t h e  rep len i sh  valve.  The LH2 
t a n k  was i n  s t a b l e  r e p l e n i s h  a t  0140 and t h e  LO2 t a n k  a t  0217. The 
inspec t ion  was s t a r t e d  a t  0225 f o r  one hour and 50 minutes.  
Comparison o f  I R  gun measurements and computer  s u r f a c e  t e m p e r a t u r e  
p r e d i c t i o n s  were as fo l l ows :  
I R  GUN COMPUTER 
Upper LO2 Tank 41 - T K r  
Upper LH2 Tank 39.5 35.9 
LO2 Barre l  39 44.2 
I n  t e r t  an k 54 N / A  
Lower LH2 Tank 44.5 50.1 
Acreage f r o s t  was observed on t h e  LO2 tank from t h e  +Z a x i s  20 degrees 
toward t h e  -Y and between s t a t i o n s  560 t o  852. The f r o s t  became t h i c k e r  
and more widespread around t h e  tank a f t e r  t h e  weather f r o n t  came through 
t h e  KSC area. A f t e r  sunr ise,  most o f  t h e  f r o s t  melted. None was ev ident  
by 0900 hours. 
The acreage f r o s t  on t h e  LH2 tank, which was observed between t h e  cab le  
t r a y  and r i g h t  SRB a t  0245 hours, had m o s t l y  sub l imed  b y  0345. I t  was 
i n s t e a d  b u i l d i n g  a t  t h a t  t i m e  on t h e  upper  h a l f  o f  t h e  b a r r e l  i n  t h e  
o the r  t h r e e  quandrants ( p r i m a r i l y  between - Z  and - Y ) .  A f t e r  t h e  f r o n t  
came th rough,  f r o s t  o c c u r r e d  g e n e r a l l y  a l l  over t h e  cryogenic  acreage 
u n t i l  about 0900 hours. 
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I n  t h e  LH2 u m b i l i c a l  area, i c e / f r o s t  was t y p i c a l ,  b u t  l i g h t ,  on t h e  
baggie and purge vents wi th 2" f r o s t  f i n g e r s .  A 1 / 2  x 1 / 4  i n c h  f r o s t  
s p o t  grew on t h e  r e c i r c  l i n e / t a n k  c l o s e o u t  and a 3 x 1 inch  f r o s t l i n e  
formed on t h e  -Y  s i d e  o f  t h e  LH2 feed l i ne / tank  c loseout.  
I n  t h e  LO2 u m b i l i c a l  area,  i c e / f r o s t  was a l so  t y p i c a l  and a 3 x 1 i n c h  
f r o s t l i n e  was p r e s e n t  on t h e  f e e d l i n e  elbow. I c e / f r o s t  a t  t h e  F/L 
b e l l o w s  and s u p p o r t s  ( w a i v e d  a reas )  was l i g h t  and, as on t h e  t a n k  
acreage, l i t t l e  i f  any condensate o r  r u n o f f  was present. 
A 3 x 1 i n c h  f r o s t l i n e  p r e v i o u s l y  obse rved  on t h e  L02/LH2 tank s p l i c e  
c loseout  between +Y and -Z, reoccurred as d i d  small f r o s t  spots on t h e  - Y  
l o n g e r o n  3 r d  h a r d p o i n t  and a f t  dome. A new f r o s t l i n e ,  approximately 8 
i n c h e s  l o n g ,  f o rmed  i n  the  c r o t c h  c l o s e o u t  a t  t h e  +Y t h r u s t  
s t r u t / l o n g e r o n  i n t e r f a c e .  Frost  a l s o  grew on t h e  - Y  b ipod ramp t o  tank 
i n t e r  f ac e. 
T y p i c a l  f r o s t  s p o t s  b e h i n d  some o f  t h e  LH2 tank supports and a l i n e  of 
f r o s t  down t h e  edge o f  t h e  PAL ramp occurred. This  t a n k ,  ET-30, has no 
a b l a t o r  panels on t h e  LH2 b a r r e l  (ET-29 had 23 panels) .  
Small i c i c l e s  (1 x 1 x 1 / 2  i n c h )  fo rmed  on b o t h  GOX ven t  d u c t  e x i s t s  
( f a c i l i t y  arm). 
The tumb le  v a l v e  c o v e r  was i n t a c t  i n  a t i g h l y  inward p o s i t i o n .  It was 
n o t  replaced f o r  t h i s  launch a t tempt  o r  t h r o u g h  t h e  January  1 2 t h  c r y 0  
loading. The hydrogen vent arm was covered w i t h  i c e / f r o s t .  
Both lower Et3 f i t t i n g s  had i c e  present. These areas a r e  o u t s i d e  o f  i c e  
concern  r e g i o n .  There was no i c e / f r o s t  on e i t h e r  lower s t r u t  c l e v i s  o r  
bo1 t. 
No SRB anomalies were noted. 
F r o s t  on t h e  SSME e y e b a l l s  was t y p i c a l .  SSME #1 6-8 o 'c lock;  SSME #2 4 
around t o  2 o ' c lock ;  and SSME #3 none present. 
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STS-32 (61-C) 
SECOND SCRUB - LOX VALVE 
POST DETANKING INSPECTION 
An i n s p e c t i o n  o f  t h e  v e h i c l e  and pad was per fo rmed b y  t h e  
I c e / F r o s t / D e b r i  s Team on 6 January 1986 f o l l o w i n g  t h e  second attempted 
launch o f  STS-32 (61-C). The launch was scrubbed due t o  an anomaly i n  a 
LO2 d r a i n  valve. Th is  i nspec t i on  documents and evaluates any TPS damage 
due t o  c ry0  loading/detanking. The inspec t i on  was performed from the  MLP 
and FSS us ing  f i e l d  glasses. The f o l l o w i n g  anomalies were noted: 
1. A normal amount o f  i c e / f r o s t  remained on t h e  ET/Orb i te r  umb i l i ca l ,  
LH2 f e e d l i n e  be l lows and r e c i r c u l a t i o n  l i n e .  
2. E T  foam c r a c k e d  a t  t h e  i n t e r f a c e  of  t h e  +Y t h r u s t  s t r u t  and 
1 on geron . 
3. O r b i t e r  b a g g i e  m a t e r i a l  s e p a r a t e d  f rom t h e  LH2 u m b i l i c a l  f o r  
approximately 6 inches a long t h e  upper outboard s ide  of t h e  umb i l i ca l .  
4. Foam on t h e  forward bel lows of t h e  ET LO2 f e e d l i n e  was cracked and 
the  adjacent tank foam was damaged. 
5. ET foam t o p c o a t  chipped and abraded from t h e  - Y  f o o t p r i n t  a f t  o f  
t h e  GOX vent al ignment gr id .  
A l l  documented ET anomal ies  met t h e  on-pad accep tance  c r i t e r i a  
(809-3771). No anomalies were noted on t h e  O r b i t e r  o r  SRB's. 
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STS-32 (61-C) 
T-3 HOUR ICE/FROST INSPECTION 
T H I R D  SCRUB - TAL WEATHER 
1/7/86 
The STS-32 s t a c k  was loaded  w i t h  c r y o g e n i c  p r o p e l l a n t s  f o r  t h e  t h i r d  
launch attempt. The launch was eventual ly  scrubbed due t o  adverse 
weather a t  t h e  T rans -A t lan t i c  abort l a n d i n g  s i t e .  A t  T minus 3 hours i n  
the countdown, t h e  I ce /F ros t  Team inspected t h e  veh ic le .  
On Pad Inspec t i on  Time : 0138 t o  0315,  7 January 1986 
Cryos Loaded : 0122 t o  1200 
Temper a t  u re  : 64.3 t o  68°F 
Winds: 4 t o  10 knots 
Re 1 a t  i ve Hum i d i t y : 58 t o  80% 
Dew Point  : 48 t o  59°F 
SOF I Surf ace Temperature : 33.7  t o  58.9"F 
The TPS I ce /F ros t  Team Inspec t i on  was conducted d u r i n g  t h e  L02/LH2 s t a b l e  
r e p l e n i s h  c y c l e .  LH2 f a s t  f i l l  s t a r t e d  a t  2 3 0 9  h o u r s  ; LO7 a t  2321 
hours .  The LH2 t a n k  was i n  s t a b l e  r e p l e n i s h  a t  0117  and 0655, r e s -  
p e c t i v e l y .  The inspec t i on  began a t  0138 f o r  one hour and 27 minutes. 
Comparison o f  I R  gun measurements and computer  s u r f a c e  t e m p e r a t u r e  
p r e d i c t i o n s  were as f o l l o w s :  
I R  GUN COMPUTER 
Upper LO7 Tank 50."F 
 LO^ Ba r re l  46.5 4 3 . 1  
I n t e r t  ank 54 
Lower LH2 Tank 45°F 50.A"F 
-- 
IJpper LH? Tank 49.5 34.7 
I c e / F r o s t  was p r e s e n t  on t h e  LH2 u m b i l i c a l  i n  t h e  f e e d l i n e  bel lows,  t h e  
r e c i r c u l a t i o n  l i n e  bel lows, and around t h e  upper p a r t  of t h e  umbi 1 i c a l .  
I c e  f i n g e r s  2-3 inches i n  length had formed on t h e  purge vents. 4 f r o s t  
l i n e  on t h e  - Y  s i d e  o f  t h e  LH2 f e e d l i n e  t o  tank c loseout  had grown t o  6 
1 /2  inches long. Likewise, f r o s t  l i n e  had formed on t h e  a f t  s i d e  of t h e  
r e c i r c  l i n e  t o  t a n k  i n t e r f a c e .  An I ce /F ros t  spot ( 1 / 2 "  x 1 /4")  on t h e  
R/L elbow a f t  ( t a n k )  s i d e  mel ted b y  t h e  end o f  t h e  i n s p e c t i o n .  Two 
I c e / F r o s t  s p o t s  ( 3 "  x 1 / 2 ,  2" x 1") were v i s i b l e  on t h e  - Y  v e r t i c a l  
s t r u t  cable t r a y  c l o s e o u t .  The - Y  l o n g e r o n  and t h r u s t  s t r u t  t o  t a n k  
i n t e r f a c e  a lso e x h i b i t e d  Ice/Frost  spots.  
I c e / F r o s t  was p r e s e n t  on t h e  L O 2  u m b i l i c a l  around t h e  upper area and 
sides. Two inch l o n g  i c e  f ingers had formed on t h e  purge vents.  A 
3 x 1 i n c h  I c e / F r o s t  s p o t  had accumulated on t h e  LO;, f e e d l i n e  elbow. 
I ce /F ros t  was a lso present i n  the  f e e d l i n e  b r a c k e t s ,  upper  and l o w e r  
b e l l o w s ,  and t h e  P/L ramps. The + Y  v e r t i c a l  s t r u t  t r a y  c l o s e o u t  
e x h i b i t e d  a 1 1/2" x 1 1/3" Ice/Frost  b a l l  on t h e  a f t  surface. I ce /F ros t  
s p o t s  ( l / ? "  x 1/2", l / 7 "  x 1/411) were v i s i b l e  on t h e  +Y longeron, as was 
a 4 x 1 i n c h  f r o s t  accumu la t i on  on t h e  l o n g e r o n  t o  t h r u s t  s t r u t  
i n t e r f a c e .  
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Three 1 / 2  x 1 / 2  inch f r o s t  b a l l s  had formed on the a f t  hardpoint and a 
f o u r t h  spot was v i s i b l e  on t he  isochem l i n e  around a 1 inch diameter 
rework area. 
There was a heavy runoff of condensate from the barrel section, b u t  the 
L H 2  a f t  dome was d r y .  A t h i n  f r o s t  l i n e  was present on t h e  forward 
leading edge o f  t he  d i a g o n a l  s t r u t  box ramp. Frost outlined t h a t  L H 2  
t a n k  PAL ramp. 
A t h i n  l i n e  of f r o s t  ou t l ined  the - Y  b i p o d  ramp. Frost was present i n  
some of the intertank stringer valleys a t  bo th  inter tank f langes  on the  
-Z side. 
No orbi ter  t i l e  anomalies were noted. However, Ice/Frost was observed on 
the SSME eyeballs: 
SSME #1: 6 t o  8 o'clock 
SSME $3 : NONE 
SSME #2: 3 t o  9, 10-11 O'ClOCk 
From a debris standpoint,  a piece o f  tape was attached t o  a t i l e  on the 
speed brake while another piece was found on HOP #2. P r o t r u d i n g  shims on 
the MLP sound suppression stands had not  been trimmed. 
The only f a c i l i t y  problem was a small leak detected a t  t h e  L O 2  TSM 
umbilical. 
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STS-32 (61-C) 
THIRD SCRUB - TAL WEATHER 
POST OETANK INSPECTION 
The v e h i c l e  was inspected on 7 January 1956 approximately 3 h o u r s  a f t e r  
d e t a n k i n g  was comp le ted .  No s i g n i f i c a n t  i t e m s  r e q u i r i n g  r e p a i r  were 
noted . 
The movement a t  t h e  t h r u s t  s t r u t  connect ion t o  t h e  forward longeron i s  
expected t o  cause cracks i n  t h e  foam. Bo th  t h e  + Y  and - Y  s t r u t s  have 
c r a c k s  i n  t h e  c r o t c h  area. The -Y  s i d e  crack goes up t h e  outboard s i d e  
o f  t h e  n u c k l e .  The c r a c k s ,  e v i d e n t  when t h e  ET i s  s t i l l  c o l d  ( c o n -  
t r a c t e d ) ,  c l o s e  when t h e  tank re tu rns  t o  ambient temperature. 
A 3- inch l o n g  c r a c k  was a l s o  v i s i b l e  on t h e  - Y  s i d e  o f  t h e  
b e l l o w s  a t  S ta t i on  1106. Close v i sua l  i nspec t i on  on S January 
t h e  RSS showed bel lows mot ion had crushed a small  area,  b u t  no 
was l o o s e .  T h i s  i s  a p lanned  i n t e r f e r e n c e  t o  a c h i e v e  max 
thicknesses and avoid i c e .  
f e e d l i n e  
1986 from 
m a t e r  i a1 
mum foam 
Vapors were eminat ing from 5 small f r o s t  l i n e s  on t h e  a f t  dome apex. A t  
1530 h o u r s  t h e  vapors  had stopped and t h e  f r o s t  m e l t e d  s u g g e s t i n g  
r e s i d u a l  LH2 i n  t h e  tank had b o i l e d  o f f .  
Substant ia l  amounts o f  i c e  was s t i l l  r e m a i n i n g  on t h e  LH2 E T / O r b i t e r  
u m b i l i c a l .  
A1 1 documented ET anomal ies met t h e  on-pad acceptance c r i t e r i a  
(809-3771). No anomal i e s  were noted on t h e  O r b i t e r  o r  SRB’ s .  
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STS-32 (61-C) 
PRE - LAUNCH PAD/ VEH I CLE DE BR I S I N SPE CT I ON 
FOURTH SCRUB - KSC WEATHER 
The RSS was extended t o  f a c i l i t a t e  APlJ s e r v i c i n g  and LH7 enaine f e e d l i n e  
i n s p e c t i o n .  A d d i t i o n a l  i n s p e c t i o n  f r o m  t h e  R S S  was acconp l i shed  i n  
combination with t h e  debr i s  i nspec t i on  on 9 January 1986. 
The LH7 umb i l i ca l  baggie has a l a r g e  t e a r  on t h e  forward outboard corner .  
A p iece  o f  tape was noted on t h e  inboard s i d e  o f  t h e  LO2 f e e d l i n e  forward 
o f  S t a t i o n  1129 s u p p o r t  and a n o t h e r  p i e c e  on t h e  LO2 tank -Z  ax is  a t  
S ta t i on  760. 
Crushed foam on t h e  LO2 f e e d l i n e  a t  S t a t i o n  1115 s u p p o r t  and on t h e  
bel lows s h i e l d  a t  S t a t i o n  1106 was v i s u a l l y  i n s p e c t e d  f r o m  t h e  RSS.  
Damage was minor and t h e r e  was no loose o r  o f f s e t  m a t e r i a l .  
The RSS r o o f  seal  a t  app rox ima te l y  S t a t i o n  760 had rubbed a g a i n s t  t h e  
t a n k  c a u s i n g  a 3 / 4  x 1 / 2  i n c h  gouge on t h e  t a n k  s u r f a c e  and 
4" x 1/2" x 1/4" and 4" x 1" abrasion on t h e  PAL ramp. The RSS r o o f  seal 
has holes and needs repa i r / rnod i f i ca t i on .  
A l l  documented anomal ies  on t h e  ET met on-pad acceptance c r i t e r i a  
(809-3771) and requ i red  no r e p a i r .  
The pad c lean l iness  had been mainta ined and t h e  o n l y  new i tem found was a 
nut  i n  holddown p o s t  # 5 .  E x c e s s i v e  sh im m a t e r i a l  p r o t r u d e d  f r o m  one 
sound suppression water p ipe  support  and was trimmed. 
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STS-32 (61-C) 
T -3  HOUR ICE/FROST INSPECTION 
FOURTH SCRUB - KSC YEATHER 
1/ l o /  86 
The STS-32 s t a c k  was loaded  w i t h  c r y o g e n i c  p r o p e l l a n t s  f o r  t h e  f o u r t h  
launch at tempt.  
c o n t i n u o u s  r a i n  i n  t h e  a rea  u n t i l  a f t e r  t h e  l a u n c h  window e x p i r e d .  
However, a t  T minus 3 hours t h e  Ice /Fros t  Team inspected t h e  veh ic le .  
The 1 aunch was eventua l l y  scrubbed due t o  heavy and 
On Pad Inspec t ion  Time : 0135 t o  0300 
Cryos Loaded From: 0119 t o  1200 
Temperature : 69 t o  65°F 
Winds: 8 t o  19 knots  
Re1 a t  i ve Humidi ty : 67 t o  90% 
Dew Po in t  : 57.8 t o  64.1"F 
SOF I Surf ace Temper a t  u re  : 48.5 t o  60.5"F 
P The TPS I c e / F r o s t  Team I n s p e c t i o n  was conducted  d u r i n g  t h e  L02/LH r e p l e n i s h  c y c l e .  LH2 f a s t  fill s t a r t e d  a t  2203 hours : LO2 f a s t  fil
began a t  2321 hours .  The LH2 t a n k  and t h e  LH7 t a n k  were i n  s t a b l e  
rep len i sh  a t  0055 and 0119, respec t ive ly .  The i n s p e c t i o n  began a t  0135 
f o r  one hour and 25 minutes.  Heavy r a i n f a l l  occured d u r i n g  t h e  e n t i r e  
i nspect i on. 
Comparison o f  I R  gun measurements and cowputer  s u r f  ace t e m p e r a t u r e  
p r e d i c t i o n s  were as fo l l ows :  
I R  GUN COMPUTER 
Upper LO2 Tank 63'F 60.5'F 
I n t e r t  ank 65 -- 
Lower LH2 Tank 61°F 59.8"F 
LO2 Barre l  5s 57.3 
Upper LH2 Tank 57 5'1.9 
I c e / F r o s t  was p r e s e n t  around t h e  LH7 u m b i l i c a l  , i n  t h e  r e c i r c u l a t i o n  
l i n e  b e l l o w s ,  and on t h e  purqe vents. I ce /Fros t  had formed on t h e  LO7 
umbi 1 i c a l  purge vents.  
I c e / F r o s t  was a l s o  present  i n  the LO2 feed l i ne  upner and lower be l lows,  
behind the f e e d l i n e  support brackets, and on t h e  feed l i ne  elbow. 
I c e / F r o s t  had formed i n  b o t h  the +Y and - Y  t h r u s t  s t r u t  t o  tank i n t e r -  
faces. A 3/4 inch  diameter f r o s t  spot was v i s i b l e  on the  a f t  s i d e  o f  t h e  
+Y v e r t i c a l  s t r u t  t o  ET/SRB cable t r a y  t r a n s i t i o n .  I ce /F ros t  b a l l s  had 
accumulated on the  a f t  s i d e  f o  the p r e s s u r i z a t i o n  l i n e  rarnp a t  s t a t i o n s  
1974 and 2058. 
No acreage i c e  o r  f r o s t  was observed o r  p red ic ted .  
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No o r b i t e r  t i l e  anomalies were noted. I ce /F ros t  was observed on t h e  SSME 
eyeba l l  s : 
SSME #l: 2-5, 6-7, 9-11 O'c lock 
SSME #2:  2-3, 5-6, 9-11 O'clock 
SSME 83: 2-6, 10-11 o ' c l o c k  
A p i e c e  o f  t ape  was at tached t o  t h e  -2 s i d e  of t h e  LOX og ive  a t  s t a t i o n  
XT 760. 
The s m a l l  leak  i n  t h e  LOX T-0 umb i l i ca l  detected on 7 January 1986 had 
been repai red.  
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STS-32 (61-C) 
FOURTH SCRUB - KSC WEATHER 
POST DETANK INSPECTION 
The v e h i c l e  was i n s p e c t e d  a p p r o x i m a t e l y  3 hou rs  a f t e r  d e t a n k i n g  was 
completed. The f o l l o w i n g  new items o r  anomalies were noted: 
S i g n i f i c a n t  i c e  remained on the LH2 ET/Orbi ter  u m b i l i c a l  w i t h  a p i e c e  
4"  x 6"  x 18"  on t h e  forward surface i n  t h e  t o r n  baggie area. The p a r t  
of t h e  baggie i n  t h i s  area was l a t e r  miss ing  and p o s s i b l y  t o r n  o f f  i f  t h e  
i c e  f e l l .  
The c r a c k  on t h e  - Y  t h r u s t  s t r u t  had lengthened around t h e  t o p  o f  t h e  
nuck l  e. 
One p iece  o f  thermal c u r t a i n  tape had come loose on t h e  -Z s ide  o f  t h e  
LH SRB. 
The f o r w a r d  R C S  t h r u s t e r  covers  were cracked on t h e  forward LH r o l l  
t h r u s t e r ,  m iss ing  on t h e  lower LH r o l l  t h rus te r ,  and had 1 /4 ,  1/2  and 1 
inches o f  water i n  t h e  3 p i t c h  th rus te rs .  
An i c e / f r o s t  patch (3/4" d i a )  was ven t ing  on the  +Z manhole cover. 
Expected amounts o f  i c e  frost remained i n  the  LH2 f e e d l i n e / r e c i r c  l i n e  
bellows, as w e l l  as t h e  LOX purge vents. 
A1 1 documented anomal i e s  met the on-pad acceptance c r i t e r i a  (809-3771). 
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STS-32 (61-C) 
PRE-LAUNCH VEHICLE/PAD D E B R I S  INSPECTION 
The R S S  was extended t o  f a c i l i t a t e  a d d i t i o n a l  APU s e r v i c i n g  and LH2 
engine f e e d l i n e  inspec t ion  ( a f t e r  4 t a n k i n g s ) .  The G O Y  ven t  hood dock 
s e a l s  were a l s o  r e p l a c e d  ( 5 0  hour  use l i m i t  + 14 hours extended use).  
Add i t iona l  inspect ion f rom t h e  RSS was accomplished i n  c o m b i n a t i o n  w i t h  
the  debr i s  inspect ion on 11 January 1986. 
Late n i g h t  and e a r l y  morning h igh  winds w i t h  gus ts  t o  60 k n o t s  de layed 
v a r i o u s  tasks  u n t i l  m id-morn ing .  One i t em,  open from t h e  G 0 X  sea l  
inspect ion,  was f o o t p r i n t  topcoat/TPS damage a f t  of t h e  - Y  GOX l o u v e r .  
Bungee cord lanyards, blown by  t h e  s t rong  winds, abraded t h e  TPS when t h e  
vent hood was not  ra i sed  f o r  detank ing and t h e  dock s e a l s  were depres-  
sur ized.  The i n t e n t  was t o  keep r a i n  out o f  t he  AADS. 
The damage was i n s p e c t e d  v i s u a l l y  and c o n s i s t e d  o f  a b r a s i o n s  5 x 1, 
2 x 3/4,  3 x 3/4, 3 /4  x 1 / 4  and 1 / 2  x 1 / 2  i n c h e s  and e r o s i o n  
4 x 1-1/2 x 1/4. The area was approved f o r  use "as i s "  s ince t h e  damage 
was loca ted  below the  dock seal contact  area. 
The a rea  #1 b u t c h e r  paper  was t o r n  h a l f w a y  down one s i d e .  The LH2 
u m b i l i c a l  bagg ie  was p a r t l y  miss ing  and p u l l e d  loose on t h e  -Y outboard 
s ide. Close inspec t ion  o f  previous documented anomalies showed no change 
and requ i red  no r e p a i r  per on-pad acceptance c r i t e r i a .  
The f o l l o w i n g  debr is  items were noted: 
o Rymple c l o t h  on t h e  ET loca ted  approximately 20" i n  t h e  - Y  d i r e c t i o n  
f rom t h e  +Z ax is  at  s t a t i o n  1300. The c l o t h  was not  removed. 
o Piece of t i e  wrap near t h e  LOX TSM. 
Overa l l ,  MLP deck and pad c lean l i ness  was exce l l en t .  
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STS-32 (61-C) 
PRE-FLIGHT DEBRIS INSPECTION 
PHOTO REFERENCE 
PHOTO CONTROL NUMBER 
R o l l  1 #16 
R o l l  1 #13, 14, 17 
R o l l  1 #11, 12, 15 
R o l l  2 #6, 7, 8 
R o l l  1 #3, R o l l  2 #0, 1 
R o l l  1 #2, 4-8 
R o l l  1 #9 
Roll 1 #10 
R o l l  1 #18-20, R o l l  2 #2 
R o l l  2 #3, 4 
R o l l  2 #5, 9 
3 1  
STS-32 ( t i l -C)  
T-3 HOUR ICE/FROST INSPECTION 
L AU N C H 
1/ 12/86 
The STS-32 stack was tanked f o r  t h e  5 th  t ime  and launched a t  0655 hours. 
A f  T minus 3 hours, t h e  I ce /F ros t  Team inspected t h e  veh ic le :  
On Pad Inspec t ion  Time : 0115 t o  0340, 12 January 1986 
Cryos Loaded : 
Temper a t  u r e  : 
Winds: 8 t o  15 knots 
Re1 a t  ive Humidi ty : 50 t o  75% 
Dew Point : 47.5 t o  55.2"F 
SOF I Surf ace Temper a t  u re  : 
0106 t o  0655 
55 t o  65°F 
33.1 t o  54°F 
The T P S  I c e / F r o s t  Team I n s p e c t i o n  was conduc ted  d u r i n q  t h e  LO?/LH2 
r e p l e n i s h  c y c l e .  LH2 f a s t  fill s t a r t e d  a t  2251 hours (1/11/86), LO? a t  
2308 hours ,  The LH2 t a n k  was i n  rep len i sh  a t  0035 and t h e  LO7 tank a t  
0106. The inspec t ion  was s t a r t e d  0115 f o r  two hours and 25 minutes. On 
Pad t i m e  was ex tended t o  remove i c i c l e s  f rom t h e  south GOX vent hood 
duc t .  
As a r e s u l t  o f  t i l e  damage d u r i n g  t h e  December 19th t a n k i n g  an i c i c l e  
ne t  was fabr ica ted .  The i c i c l e s  were success fu l l y  reqoved and captured. 
Comparison of I R  gun measurements and computer  s u r f  ace t e m p e r a t u r e  
p red ic t i ons  were as f o l l o w s :  
Upper LO2 Tank 
LO2 Barrel 
I n t  e r t  ank 
Upper LH2 Tank 
Lower L H 2  Tank 
I R  GUN 
53°F 
60 
60 
44 
52°F 
COMPUTER 
50. l o t  
42.4 
43.3 
47.9"F 
-- 
No acreage i c e / f r o s t  was observed o r  p red ic ted .  
a f t e r  5 cryogenic 
Anomalies on t h c  veh ic le  
load ings  were minor: 
Ice/Frost on t h e  LH2 umb i l i ca l  was heav ie r  than normal, 
espec ia l l y  on t h e  - Y  s ide  where the  haggie was t o r n  and 
some was missing. 
Ice/Frost  f i n g e r s  a t  t h e  purge vents were t y p i c a l .  
The LH2 f e e d l i n e  has a 6 - i n c h  l o n g  f r o s t  l i n e  a t  t h e  
feed l i ne  t o  tank c loseout and a 3 / 8 - i n c h  d i a m e t e r  f r o s t  
spot on t h e  feed l ine .  
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I c e  i n  t h e  LO? f eed l i ne  bellows, a t  t h e  f e e d l i n e  supports, 
i n  t h e  LH2 f eed l i ne  bel lows and r e c i r c u l a t i o n  l i n e  be l l ows  
was t y p i c a l .  
A 3 X 1- inch f r o s t  area on t h e  -Z  s i d e  of t h e  LO7 f e e d l i n e  
elbow was t h e  same as p r i o r  i nspec t i ons .  
F r o s t  on t h e  a f t  p r e s s  l i n e  ramp t o  t a n k  i n t e r f a c e  was 
ev ident  a t  support s t a t i o n s  1528, 1657, 1722, 1787, 1916, 
1980, 2023, and 2058. 
F r o s t  was s t a r t i n g  t o  b u i l d  a t  t h e  - Y  t h r u s t  s t r u t  t o  
l o n g e r o n  i n t e r f a c e  ( c r a c k e d  a rea )  and 2 each 3 / 4 - i n c h  
diameter f r o s t  b a l l s  were noted on t h e  longeron c loseout .  
Two 3 / 8 - i n c h  f r o s t  spo ts  were on t h e  t h i r d  h a r d p o i n t  
c loseout and a 1/4- inch f r o s t  spot was on an adjacent p l u g  
p u l l  r e p a i r .  
On t h e  a f t  dome, 3 f r o s t  s p o t s  were n o t e d  on t h e  +Z  
manhole cover and 4 f r o s t  spots i n  t h e  apex c loseout .  
One i n c h  diameter f r o s t  b a l l s  had formed a f t  o f  t h e  +Y and 
- Y  v e r t i c a l  s t r u t  t o  tank  c l o s e o u t  and t h e  a d j a c e n t  - Y  
cab le  t r a y  ramp foam. 
The +Y t h r u s t  s t r u t / l o n q e r o n  crotch had t h i c k  i c e / f r o s t  approximately 4 x 
3 / 4 - i n c h  i n  t h e  c r a c k e d  area and f i v e  f r o s t  areas on t h e  a d j a c e n t  
l o n g e r o n  c l o s e o u t .  One f r o s t  l i n e  (& inch  long)  was associated w i t h  a 
12-inch l o n g  crack.  There was no o f f s e t  and t h e  d e f e c t  was i n  an a r e a  
i n s e n s i t i v e  t o  ascent  h e a t  o r  c r i t i c a l / p r o b a b l e  o r b i t e r  damage. The 
de fec t  was acceptable f o r  f l i g h t .  
The PAL ramp edges and r o o t s  of i n t e r t a n k  s t r i n g e r s  ( - Z  
area) had l i g h t  f r o s t  which m e l t e d .  Condensate was v e r y  
1 i ght  and t h e r e  was no runo f f .  There was a li ght f r o s t  1 i n e  
a t  t h e  - Y  b i p o d  ramp and f r o s t  spots on t h e  LH?/ in ter tank 
s p l i c e  c l o s e o u t  20 degrees l e f t  o f  t h e  +Z  a x i s  and 50 
degrees l e f t  o f  -Z a x i s .  
A l l  of t h e  f r o s t  s p o t s / f r o s t l i n e s  and waived i c e  areas on 
t h e  ex te rna l  tank were t y p i c a l  of previous miss ions and were 
no t  a concern t o  t h e  mission. 
There was a p i e c e  of rymple c l o t h  on t h e  ET b a r r e l  s e c t i o n  
a t  S t a t i o n  1300 about 20 degrees l e f t  of t h e  +Z a x i s  and a 
p i e c e  of t a p e  a t  S t a t i o n  760 on t h e  -Z ax is .  These i tems 
were not  removed f o r  f l  i ght . 
A p i e c e  o f  t h e r m a l  tape was loose on t h e  LH SRB a f t  5 k i r t .  
A p iece of tape was present on t h e  RH SRB I E A  and was n o t  
removed be fo re  f l i g h t .  
The o n l y  o r b i t e r  t i l e  anomaly was a p r o t r u d i n g  gap f i l l e r  
below ( a f t )  of t h e  crew hatch. 
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ORIGINAL 
Ice/Frost spots on longeron t o  t h r u s t  strut i n t e r f a c e  
35 OE pooR 
ORIGINAL pL!xy !- F r o s t  formation on +Y longeron TPS crack .oE POOR QUWTY 
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I c 
Icicles on south GOX Vent Duct 
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ORB I TE R 
OVERALL VIEWS 
TILES 
T-0 UMBILICAL 
SSME 
OMS POD 
GAP FILLER 
EXTERNAL TANK 
E/T OVERALL 
AFT DOME 
UMR I L ICALS 
GH2 VENT ARM, GUCP 
GOX VENT ARM, DUCTS 
ICICLE RETRIEVAL 
THRUST STRUTS 
I NTERTANK 
ST S-32 ( 61 -C)  
I C E  FROST INSPECTION 
PHOTO REFEREVCF: 
PHOTO CONTROL NUMBER 
R o l l  1: #2,4,5,14,17,21 
R o l l  1: C7,5,10,15,16 
R o l l  2 :  #13,IS,21 
R o l l  1: #12,13 
R o l l  2: #3,5,6,9,10 
R o l l  1: #2.3-29 
R o l l  2: #26 
R o l l  3: 829-31 
R o l l  1: # 3 , 2 0  
R o l l  1: Pi; 
R o l l  2: lf2 
R o l l  I :  #11 
R o l l  7: ~1,11,14,3@,36,37 
R o l l  1: #18 
R o l l  2 :  #16,2Q 
R o l l  I :  # lQ,32  
R o l l  2 :  #19,20,22,23,27,28 
R o l l  4: #fiA,7A,?OA 
R o l l  1: '31-35 
R o l l  3: #4,8,12,31,32 
R o l l  2: #7,24 
R o l l  3 :  #25 
R o l l  4: *4A,5A 
BIPODS R o l l  2: #17,1P 
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PRE SSL I N E  
FEEDL I NE 
LONGERON 
NO SECONE 
EB FITTING 
SR B -
AFT SKIRT 
Roll 2: #25 
Roll 2: #33-35 
Roll 3: # ? 3 , ? 4 , 3 3  
Roll 4: #16A,17A, 3.4A 
Roll 3 :  #16-1!, 
9011 4 :  $OB,OA,?A 
Roll 4: M A  
Roll 1 if9 
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ST S-32 ( 61 -C) 
POST LAUNCH PAD OERYIS INSPECTION 
A post  launch in spec t ion  of Pad 39A was conducted hy t h e  Debris Team on 
12 J a n u a r y  1986 a t  T t 1  hour  1 5  minutes. T h e  F S S ,  MLP, pad a p r o n  
and a c r e a g e  a reas  were inspected f o r  vehicle damaging debris o r  f l i g h t  
hardware which  might have f a l l e n  off d u r i n g  launch.  
No s i g n i f i c a n t  f l i q h t  h a r d w a r e  f rom any of the Shuttle elements was 
found except  f o r  a co rne r  of a white t i l e  ( 3  x 1 l / ?  i n c h e s ) .  T h i s  
p i e c e ,  found  on t h e  s o u t h e a s t  s l o p e  o f  the  pad apron, came from the 
o r b i t e r  v e r t i c a l  s t a b i l i z e r .  Three FRSI  p l u g s  f rom the O r b i t e r  b a s e  
h e a t  s h i e l d  c a r r i e r  p a n e l s  and f i v e  pieces of black t i l e  gap f i l l e r  
were s c a t t e r e d  north and e a s t  of the pad. Three s m a l l  pieces of SSME 
nozzle  ramp i n s u l a t i o n  were a l s o  found. 
Several  small p i e c e s  of foam s i m i l a r  t o  t h a t  used on the  ET and SRB'S 
l a y  i n  the  g ras s  a r e a  o f  the pad. They were weathered and appeared t o  
be t r i m n i n g s  from f l i g h t  hardware c l o s e o u t s  a t  t h e  pad. 
T h e  u s u a l  amount o f  SRB t h r o a t  p l u g ,  R T V ,  SRR o v e r p r e s s u r e  w a t e r  
t r o u g h s ,  small nuts and b o l t s ,  and o t h e r  t y p i c a l  laurlch d e b r i s  i t e m s  
were found. 
Six p i e c e s  o f  SRB holddown post  shim m a t e r i a l  were found t o  t he  north 
and e a s t  o f  t h e  pad and i n  t h e  f l a m e  t r ench .  The s h i n ,  m a t e r i a l  
appeared t o  be aged and i s  probably from a previous launch. 
Shim and s idewa l l  m a t e r i a l  was i n t a c t  on a l l  of t h e  s o u t h  holddown 
p o s t s .  Four  p i e c e s  o f  f r a g i b l e  n u t  and f o u r  NSI f r a y e n t s  were found 
i n  t h e  b o l t  h o l e s  i n  the sou th  holddown p o s t s .  These f r a q e n t s  s h o u l d  
have  remained  i n  t he  S R B  a f t  s k i r t  HOP b l a s t  c o v e r s .  The n o r t h  
hol  ddown p o s t s  sust ai ned t y p i c a l  e r o s i o n .  
Most o f  the  excess ive  RTV used on the  HDP b e l l y  bands had e i ther  blown 
away or melted and d r ipped .  
G r o u t i n g  a round  t h e  b a s e  o f  the TSM's was cracked w i t h  l a r g e  p i e c e s  
s e p a r a t e d  from the TSM w a l l s .  
A band on the  sound s u p p r e s s i o n  water p i p e  ad jacen t  t o  HOP #4 broke 
1 oose . 
Six b o l t s  on t h e  MLP deck were loose .  
A f a c i l i t y  weather vane from the  FSS southwest c o r n e r  was f o u n d .  The 
vane  l a y  on t h e  NW c o r n e r  o f  the MLP w h i l e  the s h a f t  and weight was 
d i scove red  i n  the flame trench under t h e  north d i v e r t e r .  
The ET GHz vent arm functionedd p rope r ly  and sus t a ined  no damage. 
l a t c h e d  on the second t o o t h .  
I t  
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The d e b r i s  i n s p e c t i o n  o f  Pad 39A was expanded on Monday, January 13th 
1986, t o  inc lude ae r i  a1 s u r v e i  11 ance by  he1 i c o p t e r  o f  i n a c c e s s i b l e  
areas and the  beach. Tho he1 i c o p t e r  Flyover, was cond(rcted f o r  two 
hours and the  search p a t t e r n  i n c l u d e d  t h e  hench, rr3ad, and r a i l r o a d  
t racks  f rom Playal inda t o  t h e  Cape Canaveral l igh thouse,  a sweep of t h e  
ocean up t o  one m i l e  off-shore, the  area between Pad A and Pad B f r o m  
t h e  crawlerway t o  t he  beach, t h e  area between Pad A and Covplex 4'1 and 
t h e  ground west  of Pad A.  
The beach walkdown was conducted f o r  t h r e e  hours f rom P I  ayal inda  Beach 
t o  Complex 40 u s i n g  a four-wheel d r i v e  veh ic le .  
F i v e  p i e c e s  o f  aged and weathered ET foam were d i s c o v e r d .  The 
f o l l o w i n g  t a b l e  and map documents p h y s i c a l  c h a r a c t e r i s t i c s  and 
loca t i on :  
SAMPLE SI I E  ( INCHES) K N I T  LINES R I N D  
1 4 x 2 1 /2 x 1 1/4 4 No 
2 2 3/4 x 1 1/4 x 5 /8 2 No 
3 2 1/4 x 1 3/4 x 1/2 0 No 
4 3 1/4 x 1 1/2 x 3/4 2 No 
5 9 1/2 x 2 1 / 2  x 1 2 ? 
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Piece of tile found on pad apron southwest slope GRIGINAL PAGE 1s 
OF POOR Quam 
45 
, 
Post Launch Pad Inspection - typical facility debris ORIGINAL FAGE 15 
POOR QUALITY 
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CR:GiNKe 
OF POOR 
Post  Launch Pad Inspection - f l i g h t  hardware debris  
47 
c)WiGIi\6AL F&SE 19 Post Launch Pad Inspec t ion  - foam and ablator samples 
48 OE POOR Q u m  
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STS-32 ( 6 1 - C )  
POST LAUNCH PAD D E B R I S  INSPECTION 
PHOTO REFERENCE 
SUBJECT 
P I E C E S  OF WHITE T I L E  
DEBRIS,  OVERALL 
DEBRIS,  F L I G H T  
NORTH HOLDDOW N POSTS 
SOUTH HOLDOOWN POSTS 
FRANGIBLE NUT FRAGMENTS 
MLP DECK BOLTS 
TSM GROUTING 
WATER P I P E  BRACKET 
MLP DECK, OVERALL 
L H 2  VENT ARM, GUCP 
PHOTO CONTROL NUMBER 
R o l l  1: # 3 , 3  
R o l l  1: #25 
R o l l  1: #26 
~ o i i  2: lt9,ln 
Roll 1: #10 
R o l l  1: #11 
R o l l  1: Y13,19,20 
R o l l  1: 818 
R o l l  1: #21 
R o l l  1: # 2 2 - 2 4  
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STS-32 (61-C) 
FILM REVIEW 
SUMMARY 
A d e t a i l e d  rev iew of STS-32 (61-C) launch f i l m s  was conducted 
between 13 January and 15 January 1986. 
anomalies were observed. 
No major v e h i c l e  damage o r  
The f o l l o w i n g  observat ions were made: 
1. The usual  i c e - f a l l  occurred f rom t h e  G H 2  vent arm, GUCP, 
ET/Orbi ter  u m b i l i c a l s  and baggies, SSME's, and T-0 umb i l i ca l s .  
Numerous p ieces of SRB th roa t  p l u g  and MLP deck sca le  were 
e jec ted  f rom t h e  SRB flame ho les  a t  SRB i g n i t i o n  and immediately 
a f t e r  l i f t o f f .  
2. 
3. SRB thermal c u r t a i n  tape was loose a t  l i f t o f f .  
4. A f t  RCS cover paper ruptured and t o r e  o f f  a f t e r  SSME i g n i t i o n .  
Forward RCS cover paper stayed i n t a c t  a t  l e a s t  through tower 
c l e a r .  
5. I c e  f a l l i n g  from GH2 vent arm impacts O r b i t e r  wing l ead ing  edge 
RCC. 
51 
STS-32 (61-C) 
POST LAUNCH FILM REVIEW 
E - 1  
400 FPS lower ET, SRB's and O r b i t e r .  
Camera i s  located on t h e  NE corner o f  t h e  MLP deck and views t h e  
1. 
2. 
3. 
GH2 vent arm i c e  f a l l s  p a r a l l e l  t o  SRB. 
6"x6" f l a t  o b j e c t  f a l l s  a long r i g h t  wing corner surface. 
One dark o b j e c t  comes f rom RSRB h o l e  a t  h i g h  speed and passes 
i n  f r o n t  o f  ET. 
E-2 Camera i s  located on t h e  SE corner o f  t h e  MLP deck and views 
400 FPS O r b i t e r  SSME and OMS engine nozzles. 
1. Underexposed. 
2. F i v e  f l a t  d e b r i s  o b j e c t s  seen f a l l i n g  and 3 f l a t  deb r i s  
o b j e c t s  thrown upwards from RSRB hole.  The f o l l o w i n g  6 
p a r t i c l e  s i z e s  were noted: 3"x8", 3"x5", 4"x8", 4"x9", 4"x5" 
RCS paper covers were gone by  t h e  t ime  s u f f i c i e n t  l i g h t i n g  
was a v a i l a b l e  f o r  v iew ing  t h i s  area. 
3. I c e  f a l l s  from LO2 TSM. 
4. 
E-3 Camera i s  located on t h e  SW corner o f  t h e  MLP deck and views 
400 FPS O r b i t e r  SSME and OMS engine nozzles. 
1. RCS paper cover f a l l i n g .  
2. F i l m  underexposed. 
3. LSRB thermal c u r t a i n  tape loose. 
4. Seven pieces o f  i c e  f a l l  from SSME. 
E -4 Camera located on the  NW corner  o f  t h e  MLP deck and views 
400 FPS lower ET, SRB's, and O r b i t e r .  
1. 
2. ET/Orb LO2 u m b i l i c a l  i c e  f a l l i n g .  
3. 
4. Loose tape on SRB thermal c u r t a i n .  
5. 
GH2 vent arm i c e  f a l l i n g .  
One h i g h  speed p a r t i c l e  thrown f rom RSRB h o l e  i n  v i c i n i t y  of 
HDP #4. 
Four pieces o f  i c e  f a l l  f rom v i c i n i t y  o f  SSME #3. 
E-5 Camera i s  located on t h e  east  s i d e  o f  t h e  MLP deck and views t h e  
400 FPS O r b i t e r  RH wing, body f l a p ,  and lower ET/SRB. 
1. Debr is  o b j e c t  (6"x12") f a l l s  between SSME #2 and #3 and body 
f l a p .  
f l a p .  
Much da ta  missed due t o  underexposed f i l m .  
6" x 2". The o the r  p ieces are approximately 2"x2". 
Second o b j e c t  ( 6 8 a ~ 2 1 8 )  f a l l s  past  n o r t h  s i d e  of body 
2. 
3. Several p ieces o f  ET/ORB u m b i l i c a l  i c e  seen f a l l i n g .  
4. A t o t a l  o f  9 pieces f a l l  from wing area. 
5. Loose thermal c u r t a i n  tape. 
Largest p iece i s  
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E-9 
400 FPS 
E-12 
400 FPS 
E-19 
400 FPS 
E-20 
400 FPS 
E-25 
400 FPS 
E-26 
400 FPS 
Camera i s  located on MLP deck and views t h e  RH SRB SW holddown 
post (HDP) # l .  
1. I c e  f rom ET/OKB f a l l s  t o  deck and blows around. 
2. 
3. 
Dark f l a t  ob jec t  (2"x5")  passes i n  f r o n t  of RSRB a t  high r a t e  
o f  speed and goes i n t o  SSME hole. 
P a r t i c l e s  seen i n  f i l m  "€5"  are seen again. 
Camera i s  l oca ted  on t h e  MLP deck and views t h e  LH SRB SE HDP #5 
1. Loose SRB thermal c u r t a i n  tape. 
2. 
3. 
F i l m  underexposed and p a r t  o f  data l o s t .  
I c e  p a r t i c l e s  moving across deck. 
Camera i s  l oca ted  on t h e  SE s i d e  o f  t h e  MLP deck and views t h e  
SSME/OMS nozzles and O r b i t e r  a f t  heat s h i e l d  area. 
1. 
2. Considerable amount o f  LO2 1-0 u m b i l i c a l  i c e  f a l l s .  
3. I c e  f a l l s  from SSME #1 overboard LO2 d ra in .  
RCS paper covers f a1 1 ing.  
Camera i s  located on t h e  SW s i d e  o f  t he  MLP deck and views t h e  
SSME/OMS nozzles and O r b i t e r  a f t  heat s h i e l d  area. 
1. 
2. RCS paper covers f a l l i n g .  
3. 
T i l e  gap f i l l e r  comes ou t  o f  l e f t  RCS s t i n g e r  area. 
I c e  f rom SSME nozzles and LH2 T-0 u m b i l i c a l  seen f a l l i n g .  
Camera i s  located on t h e  east s ide  o f  t h e  MLP and views between 
O r b i t e r  and ET/SRB d u r i n g  l i f t o f f  t o  show p o s s i b l e  debr is .  
1. 
2. 
3. 
4. 
5. 
6. 
Important data l o s t  due t o  overexposure o f  f i l m .  
I c e  f a l l s  from both ET/ORB u m b i l i c a l s  s t a r t i n g  a t  SSME 
i g n i t i o n  and cont inues f a l l i n g  through l i f t o f f .  
Gap f i l l e r  f a l l s  pas t  n o r t h  s i d e  o f  TSM (2 "x8 " ) .  
A t  l e a s t  20 f l a t  r ec tangu la r  o b j e c t s  (2"xZ" and greater)  f a l l  
f rom area o f  r i g h t  a f t  fuselage and upper inboard elevon. 
Same p a r t i c l e s  observed i n  camera E5 near SRB observed again. 
Large dark f l a t  o b j e c t  ( 6 " ~ 6 " x l ~ ~ )  f a l l s  from a f t  heat s h i e l d  
near SSME #3 nozzle. 
Camera i s  located on t h e  west s ide o f  t he  MLP and views between 
O r b i t e r  and ET/SKB d u r i n g  l i f t o f f  t o  show p o s s i b l e  debr is .  
1. Twelve l a r g e  p a r t i c l e s  be l ieved t o  be f rom GH2 vent l i n e  pass 
by body f l a p  and LH elevon. Three l a r g e s t  p a r t i c l e s  are: (2 )  
6" x 18" and 6" x 10". 
P a r t i c l e s  f a l l i n g  f rom ET/Orbi ter  u m b i l i c a l s .  
One (approx. 2" d iameter)  h igh  speed p a r t i c l e  t r a v e l i n g  from 
"E-26" towards SSME #l. 
2. 
3. Loose LH SRB thermal c u r t a i n  tape. 
4. 
53 
E-34 Camera i s  located on FSS a t  255 f o o t  l e v e l  and views upper 
400 FPS O r b i t e r  t i l e  surface. 
1. 
2. 
3. Normal separat ion o f  GUCP from ET. 
4. 
Much data l o s t  due t o  f i l m  overexposure. 
Piece of cheese c l o t h  on ET a t  l i f t o f f  remains i n  p lace 
throughout f i l m .  
Forward RCS paper covers (which were rep laced between 4 t h  and 
5 th  launch at tempt)  remained i n t a c t .  
E-35 Camera i s  located on t h e  FSS 255 f o o t  l e v e l  and views t h e  
400 FPS mid-Orbi ter/ET/SRB area. 
1. 
2. 
3. 
Much data l o s t  due t o  overexposure f i l m .  
Several l a r g e  pieces o f  i c e  f a l l i n g  f rom GH2 vent arm toward 
1 e f t  wing. 
Three pieces o f  i c e / f r o s t  f rom GUCP f a l l  between LSRB and ET 
and p o s s i b l y  impact lower l e f t  wing. 
E-36 Camera i s  located on t h e  FSS 255 f o o t  l e v e l  and views lower 
400 FPS O r b i t e r ,  ET, SRB's and water t rough area. 
1. Six l a r g e  pieces (maximum 24"x9") o f  i c e / f r o s t  f a l l  f rom GH2 
vent arm. One p iece  (approx. 18"x9") impacts t h e  l e f t  wing 
l e a d i n g  edge RCC. 
l e f t  wing lower surface. Another h i t s  LSRB ET r i n g .  Two 
others pass between O r b i t e r  l e f t  wing and LSRB. 
Two pieces na r row ly  miss a f t  p o r t i o n  o f  
E -40 Camera located FSS 255 east  s i d e  and views ET OGIVE,  SRB nosecone 
400 FPS and t i l e d  surfaces o f  O r b i t e r  pass ing through frame. 
1. Piece o f  cheese c l o t h  s t i l l  attached t o  ET surface. 
2. 
3. Forward KCS paper covers on l e f t  s i d e  s t i l l  i n t a c t .  
Much data l o s t  due t o  overexposure f i l m .  
E-76 
400 FPS 
Camera i s  located on camera s i t e  3 on t h e  SE corner  of t h e  pad 
per imeter  by  t h e  pad gate. 
+Y OMS nozzle. 
I t  views SSME engine #1 and #3 and t h e  
1. Did no t  run. 
E-77 Camera i s  located on camera s i t e  4 on t h e  SW corner of t he  pad 
200 FPS per imeter j u s t  west o f  t h e  pad gate. 
and t h e  -Y  OMS nozzle. 
I t  views SSME engine #1 and #2 
1. 
2. 
I c e  f a l l i n g  o f f  T-0 TSM, engine nozzles, u m b i l i c a l s .  
Butcher paper f a l l i n g  o f f  a f t  RCS nozzles. 
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E -6 
200 FPS 
E-15 
400 FPS 
E-16 
400 FPS 
E-30 
400 FPS 
E-31 
100 FPS 
E-32 
400 FPS 
Camera i s  located on t h e  east s i d e  o f  t h e  MLP deck and views t h e  
RH lower O r b i t e r  wing, body f l a p ,  and ET/Orbi ter  u m b i l i c a l  area. 
1. Many p a r t i c l e s  r e f e r r e d  t o  i n  E-2, E-5, and E25 are v i s i b l e  
2. F i l m  underexposed. 
(approximately 27 p ieces) .  
Camera i s  l oca ted  on MLP deck and views t h e  RH SRB s k i r t ,  sound 
suppression water troughs, and RH lower O r b i t e r  body f l a p .  
1. F i l m  underexposed. 
2. 
3. 
As v e h i c l e  r i ses ,  upward surge o f  f lame seen a t  HDP #4 
t r a v e l i n g  t o  HDP #3. 
A f t  r i n g  o f  a f t  s k i r t  was burning. 
Camera i s  l oca ted  on t h e  MLP deck and views t h e  LH SRB s k i r t ,  sound 
suppression water troughs, and LH lower O r b i t e r  body f l a p .  
1. 
2. Thermal tape between HDP 7 and 8 i s  loose. 
3. 
4. 
5. 
F i 1 m underex posed. 
Flame seen coming up HDP #7. 
GH2 vent arm i c e  seen f a l l i n g  around Right  and l e f t  s ides o f  
SRB. 
GH2 vent arm adjacent t o  O r b i t e r  body f l a p ,  p o s s i b l y  f rom 
umb i l i ca l s .  
Camera i s  l oca ted  on t h e  FSS 135 f o o t  l e v e l  and views LH SRB 
and sound suppression water troughs. 
1. F i  l m  underexposed. 
2. I c e  f a l l i n g  f r o m  GH2 vent arm down i n t o  SSME hole.  
Camera i s  located on t h e  FSS 95 f o o t  l e v e l  and views t h e  LH 
O r b i t e r  wing, body f lap,  and ET/Orbi ter  LH2 u m b i l i c a l  area. 
1. F i l m  underexposed. 
2. 
3. 
Large p iece o f  i c e  (4"x24") seen f a l l i n g  from ET/Orb 
u m b i l i c a l  a t  T-0. 
Many l a r g e  pieces o f  i c e  f a l l i n g  f rom GH2 vent arm o f  which 
l a r g e s t  p iece i f  6"x24". 
surface and lower elevon surface. 
Piece o f  gap f i l l e r  i s  observed shaking ou t  o f  inboard elevon 
lower surface. 
Nine pieces h i t  lower Orb wing 
4. 
Camera i s  located on t h e  FSS 195 f o o t  l e v e l  and views the  O r b i t e r  
LH OMS pod, TSM, LH SRB, and sound suppression water troughs. 
1. 
2. I c e  f a l l s  from GH2 vent arm. 
3. Loose thermal c u r t a i n  tape. 
Loss o f  data due t o  underexposure f i l m .  
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E 33 
400 FPS vent l i n e  and GUCP. 
Camera i s  located on t h e  FSS 235 f o o t  l e v e l  and views t h e  ET GH2 
1. Adequate f i l m  exposure. 
2. Twang e f f e c t  v i s i b l e .  
3. 
4. I c e / f r o s t  f a l l s  f rom GH2 vent arm a t  GUCP separation. 
Normal GUCP separat ion - no l o s s  of ET TPS. 
E-52 
100 FPS 
Camera i s  located a t  camera s i t e  2 on t h e  east  pad per imeter.  
Remote t r a c k i n g  o f  lower one - th i rd  o f  launch v e h i c l e  from 
i g n i t i o n  t o  1200 f e e t .  
1. T o t a l  l o s s  o f  da ta  due t o  inadequate exposure o f  f i l m .  
E-53 
100 FPS 
Camera i s  located a t  camera s i t e  2 on t h e  eas t  pad perimeter. 
Remote t r a c k i n g  o f  middle one - th i rd  o f  launch v e h i c l e  from 
i g n i t i o n  t o  1200 f e e t .  
1. 
2. Poor exposure o f  f i l m .  
3. 
Several p ieces o f  i c e  seen f a l l i n g  f rom ET/Orb u m b i l i c a l s .  
Fwd RH RCS butcher paper appears t o  be i n t a c t .  
E-54 
100 FPS 
Camera i s  located a t  camera s i t e  2 on t h e  east  pad perimeter. 
Remote t r a c k i n g  o f  upper one - th i rd  o f  launch v e h i c l e  f rom 
i g n i t i o n  t o  1200 f e e t .  
1. F i l m  underexposed. 
E-79 
100 FPS views ET nose cone. 
Camera located a t  camerasite 2 on t h e  east  pad per imeter  and 
1. Was no t  comnit ted f o r  n i g h t  operat ions.  
E-214 
32 FPS 
Close i n  view o f  e n t i r e  launch v e h i c l e  d u r i n g  i g n i t i o n ,  l i f t o f f  
and e a r l y  p o r t i o n  o f  f l i g h t  through L O V .  
1. F i l m  underexposed. 
E-215 
32 FPS 
Close i n  view o f  e n t i r e  launch v e h i c l e  d u r i n g  i g n i t i o n ,  l i f t o f f ,  
and e a r l y  p o r t i o n  of f l i g h t  through L O V .  
1. F i l m  broke. 
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E-7 
400 FPS 
Camera located on the MLP deck and views t h e  RH SRB NE HDP #4. 
1. Two pieces o f  shrapnel f a l l  ou t  of a f t  s k i r t  b o l t  h o l e  and a 
t h i r d  piece o f  m a t e r i a l  f e l l  f rom t h e  outboard s i d e  o f  t h e  
shoe (probably  shim). 
Three pieces o f  instafoam observed f a l l i n g  from a f t  s k i r t  
r i n g .  
2. The shim remained i n t a c t  on t h e  a f t  s k i r t  shoe. 
3. 
4. I c e  f a l l s  f rom GH2 vent arm. 
5. F i l m  underexposed. 
E -8 
400 FPS 
Camera i s  l oca ted  on t h e  MLP deck and views t h e  RH SRB SE HDP #2. 
1. 
2.  Two pieces o f  thermal c u r t a i n  tape loose. 
3. 
4. 
5. 
One p iece o f  shrapnel f a l l s  out  o f  a f t  s k i r t  b o l t  hole.  
Several p ieces o f  SRB t h r o a t  p l u g  m a t e r i a l  thrown upwards. 
Sound suppressioon water i s  thrown upwards and impacts 
nozz le and thermal c u r t a i n .  
F i 1 rn underex posed. 
E-10 Camera i s  located on t h e  MLP deck and views the  RH SRB NW HDP #3. 
400 FPS 
1. F i  l m  underexposed. 
2. 
3. 
Two f ragnents f e l l  f rom b l a s t  conta iner  area. 
RTV p o r t i o n  o f  t h r o a t  p l u g  f l i e s  out  o f  SRB hole. 
E-11 Camera i s  located on t h e  MLP deck and views the  L H  SRB NE HDP #7. 
400 FPS 
1. F i l m  underexposed. 
2. Loose thermal c u r t a i n  tape. 
3. One f ragnent  f a l l s  o u t  o f  b l a s t  conta iner  area. 
4. Three small pieces o f  instafoam f a l l  f rom a f t  r i n g .  
5. I c e  f rom ET umb i l i ca l  area h i t s  MLP deck. 
E-13 Camera i s  located on t h e  MLP deck and views t h e  LH SRB SW HDP #6. 
400 F P S  
1. F i l m  underexposed. 
2. Loose thermal c u r t a i n  tape. 
3. Considerable amount o f  d e b r i s  on MLP deck ( i c e  and o the r  
unknown items. 
E-14 Camera i s  located on t h e  MLP deck and views t h e  L H  SRB NW HDP #8. 
400 FPS 
1. F i  l m  underexposed. 
2. Loose thermal c u r t a i n  tape. 
3.  
4. I c e  from GH2 vent arm f a l l s  on MLP deck. 
One f ragnent  f a l l s  o u t  o f  b l a s t  con ta ine r  opening. 
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E-17  
400 FPS 
E-18 
400 FPS 
E-57 
100 FPS 
E-59 
100 FPS 
E-61 
100 FPS 
E -65 
100 FPS 
E-21 
200 FPS 
E-22 
200 FPS 
Camera i s  l oca ted  on t h e  MLP deck and views t h e  TSM LO2 T-0 
umbi 1 i c a l  . 
1. 
2. Considerable i c e  f a l l s  f rom ET/Orb u m b i l i c a l s  and LO2 T-0 
3. RCS covers blown o f f .  
4. Motion o f  f a b r i c  around SSME #3 observed. 
5. F i l m  underexposed. 
Three gap f i l l e r s  seen f a l l i n g  past lower sur face o f  r i g h t  
inboard elevon. 
umbi 1 i c a l  . 
Camera i s  l oca ted  on t h e  MLP deck and views t h e  TSM LH2 T-0 
umbi 1 i c a l  . 
1. F i l m  underexposed. 
2. 
3. 
4. 
I c e  from ET hydrogen u m b i l i c a l .  
Butcher paper on a f t  RCS nozzle tea rs .  
One gap f i l l e r  shim t r a v e l s  f rom l e f t  t o  r i g h t  across screen. 
Camera i s  l oca ted  a t  camera s i t e  #4 and views e n t i r e  launch 
vehic le ,  FSS, and MLP zero l e v e l .  
1. F i l m  underexposed and ou t  o f  focus. 
Camera i s  l oca ted  on SW s i d e  o f  pad per imeter  near gate a t  camera 
s i t e  4. Views v e h i c l e  as i t  passes through frame. 
1. F i l m  underexposed. 
2. Noth ing v i s i b l e .  
Camera i s  l oca ted  on t h e  SE pad per imeter  j u s t  east  o f  t h e  gate 
on camera s i t e  3 and views the  launch veh ic le ,  FSS, and MLP 
d u r i n g  i g n i t i o n .  
1. F i l m  underexposed. 
Camera i s  l oca ted  on camera s i t e  2 a t  east  pad per imeter  andviews 
ET LO2 feedl ine,  i n t e r t a n k ,  and RH SRB as v e h i c l e  passes through 
frame. 
1. Was no t  committed f o r  n i g h t  operat ions.  
Camera i s  l oca ted  i n s i d e  t h e  LO2 TSM and views t h e  d isconnect ion 
o f  t h e  T-0 u m b i l i c a l .  
1. T-0 disconnect appears normal. 
Camera i s  l oca ted  i n s i d e  t h e  LH2 TSM and views t h e  d isconnect ion 
o f  t he  T-0 u m b i l i c a l .  
1. F i l m  underexposed - no u s e f u l  data.  
E-23 
400 FPS nozzle. 
Camera i s  l oca ted  on t h e  MLP deck and views t h e  +Y OMS engine 
1. 
2. RH OMS nozzle r i p p l e s .  
3. 
Small pieces o f  t i l e  and/or c o a t i n g  seen f a l l i n g  adjacent t o  
RH OMS nozzle. 
OMS engine butcher paper tears.  
E-24 
400 FPS nozzle. 
Camera i s  l oca ted  on t h e  MLP deck and views t h e  -Y OMS engine 
1. 
2. 
3. Poor f i l m  exposure. 
One shim f a l l s  adjacent t o  - Y  OMS engine. 
OMS engine butchere paper tears.  
E-39 Camera i s  l oca ted  on FSS and views latch-back assembly f o r  
400 FPS GH2 vent arm. 
1. F i l m  underexposed. 
2. I c e  f a l l s  from GH2 vent recovery l i n e  when l i n e  h i t s  l a t c h -  
back assembly. 
E-41 
400 FPS d u r i n g  r e t r a c t i o n .  
Camera i s  l oca ted  on FSS and views t h e  GH2 vent arm assembly 
1. Large pieces o f  i c e  f a l l  f rom GH2 vent arm d u r i n g  SSME 
s t a r t - u p  and p r i o r  t o  T-0 ( f rom approximately center  1/3 o f  
arm). 
approximly 8"x4"). 
2. A rm drops and latches, lanyard swing toward vehic le .  
3. Several p ieces o f  f o r e i g n  m a t e r i a l  f a l l  ( l a r g e s t  piece 
E-42 Camera i s  located on 255 f o o t  l e v e l  and views LH SRB s k i r t  as i t  
400 FPS 
Approximately 10 p ieces ( 1  f t2 o f  i c e  f a l l  f rom GH2 vent arm 
a t  SSME s ta r t -up  t o  T-0. 
H2 vent arm was la t ched  as veh ic le  rose from pad. 
passes ET GH2 vent a rm l a t c h  back area. 
1. 
2. 
E -43 
200 FPS 
Camera i s  located on pad sur face and views beneath MLP t o  show 
sound suppression water system. 
1. Not needed f o r  STS-32. 
E-50 
400 FPS 
Camera i s  located a t  camera s i t e  1 a t  NE pad per imeter.  
view o f  GH2 vent l i n e  i n c l u d i n g  hinge and ET i n t e r f a c e  d u r i n g  
disconnect and r e t r a c t .  
Overa l l  
1. D i s t o r t i o n  due t o  heat generated f rom H2 burn pond. 
2. I c e  f a l l s  f r o m  GH2 vent arm a t  T-0. 
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E -58 
100 FPS 
Camera i s  located a t  pad south 
v e h i c l e  as i t  passes through t h e  frame. 
per imeter  and views t h e  launch 
1. F i l m  i s  underexposed. 
2. No anomal i e s  observed. 
E -60 
100 FPS 
Camera i s  located on n o r t h  pad per imeter  a t  camera s i t e  1 and 
views t h e  e n t i r e  launch vehic le ,  FSS, MLP and zero l e v e l .  
1. F i l m  unexposed. 
2. I c e  f a l l s  f rom H2 vent arm. 
E-62 
100 FPS 
Camera i s  located on t h e  NE pad per imeter  on camera s i t e  1 and 
views t h e  ET nose cone, upper FSS, and e n t i r e  v e h i c l e  as i t  
passes through t h e  frame. 
1. Did no t  run. 
E-63 
100 FPS 
Camera i s  located on NW s i d e  o f  pad per imeter  and views e n t i r e  
launch vehic le ,  FSS and MLP from i g n i t i o n  through l i f t o f f .  
1. F i l m  underexposed. 
E-216 Camera i s  located a t  UCS 16 east o f  500 f o o t  weather tower and 
48 FPS views base o f  SRB exhaust plume f rom f i r s t  a c q u i s i t i o n  t o  LOV. 
1. No anomalies noted. 
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STS-32 (61-C) 
SRB POST FLIGHT/RETRIEVAL DEBRIS ASSESSMENT 
BI024 
The STS-32 SRB post-flight/retrieval inspection was conducted on 
January 14 and 15, 1985, a t  Hangar AF. 
The SRBIs splashed down 1.5 miles a p a r t  approximately 140 miles 
off Cape Canaveral, Florida. The RH and LH SRB impacted 9.5 and 
9.0 miles, respectively, from the recovery sh ip  "Independence". 
The RH frustum was f loat ing 500 yards, and the LH frustum 60 f e e t ,  
from their  respective boosters. The sea s t a t e  at retrieval was 5, 
w i t h  7-12  foo t  swel ls  and 20 knot winds decreasing t o  5-9 f o o t  
seas by the end of the retrieval operation. 
T h i s  was the tenth launch ut i l iz ing six large main parachutes. All 
paracutes appeared t o  have performed normally. The forward sk i r t s  
were not equipped with cameras. 
The forward s k i r t s  and frustums showed no s igns  o f  structural 
damage. The forward BSM aero heat shields were intact  a n d  locked 
i n  t he  open p o s i t i o n  except f o r  two on t h e  R H  frustum. The 
outboard (toward +Z) shields,  forward and a f t ,  were open 90 and 60 
degrees respectively due t o  ben t  attachment rings. The s k i r t s  and 
frustums continue to  lose ablator material as follows: 
DE BONDS - MISSING TPS 
LH FWD SKIRT 2 1 4  
RH FWD SKIRT 9 15 
LH FRUSTUM 6 5 
RH FRUSTUM 11 6 
The amount of T P S  damage was average w i t h  t he  types of damage 
being typical of t h a t  seen on previous f l i gh t s .  The maximum divot 
size was lO"x12" .  
The RSS antennas h a d  delaminations of the Phenolic base plates at 
three locations. The exception was the RH SRB -Z  location. 
B o t h  a f t  IEA covers had a minimal amount of nozzle debris damage. 
However, t h e  R H  I E A  + Y  end cover was missing K 5 F I A  c loseout  
ma te r i a l .  Evidence of heating indicates the K5Fi.4 was los t  early 
i n  the f l i gh t .  
The a f t  B S M I s  on t he  R H  booster had rnissinq/?oose cork i n  large 
areas. Also a f t  BSM's  on b o t h  boosters  h a d  cork missinq from 
nozzles. All  nozzle p l u g  retainer rings were intact .  
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T h e  s t i f f ene r  r ings  had no v i s i b l e  damage d u e  t o  water  impact.  
Also t h e  s t i f fener  r i n q  instafoam was e s s e n t i a l l y  i n t a c t  on a l l  
r i n g s .  T h e  t e m p e r a t u r e  senso r s  on the s t i f fener  r i n g  b o l t s  were 
checked and the p re l imina ry  result is  t h a t  the  tempera ture  d i d  not 
exceed  60°C. One more f l i g h t  w i l l  b e  made w i t h  the senso r s  t o  
determine i f  the K5NA c l o s e o u t  of the stiffener r i n g  b o l t s  can be 
deleted. 
T h e  ETA rinqs and s t ru t s  on b o t h  b o o s t e r s  had no o b s e r v a b l e  
damage. Instafoam remained i n t a c t  throuqh splashdown and had t h e  
usual nozzle  debris impacts on the a f t  side of the ETA r ing.  
T h e  SRB Y D P  f o o t  pads  showed s h i m  m a t e r i a l  s t a y e d  i n t a c t  t o  
sp lashdown.  All missing pieces had c l e a n  s u b s t r a t e  exposed. HOP 
tl had ordnance shrapnel  i n  post  opening.  
The  a f t  rings of the a f t  skirts had instafoam miss ing  i n  moderate 
t o  l a r g e  amounts. The  RH a f t  r i n g  had foaq  m i s s i n g  a t  HDP's 3. and 
3 w i t h  about 120" t o t a l  missing. Also foam was mis s ing  a t  the  HPU 
exhaust  ducts. The LH boos t e r  had about 4" w i d e  of  foam m i s s i n g  
from the a f t  r i n g  f o r  n e a r l y  360". S o o t i n g  o f  t$e s u b s t r a t e  
i n d i c a t e s  t h a t  much of t h e  missing foam was l o s t  e a r l y  i n  t h e  
f l i g h t .  
The  a f t  skirts  showed no s t r u c t u r a l  damage. The RH skirt had 50% 
of i n t e r i o r  foam remaining. The LH skirt had 80% of foam rema in -  
i n g  but  was quite sooted .  There were no i n d i c a t i o n s  of HPU damage 
o r  f i r e  i n  ei ther skirt.  
T h e  LH b o o s t e r  was l a t e  i n  coming back due t o  problems i n s t a l l i n g  
the d ive r  opera ted  p l u g  (DOP). The boos te r  was towed i n  buoy mode 
u n t i l  i t  reached the p o r t .  The DOP could not  be removed a t  Hangar 
AF, p o s s i b l y  d u e  t o  a s e p a r a t e d  n o z z l e  i n l e t  r i n g .  A l so  two 
snubber p l a t e s  were missing from the LH nozz le .  
Other minor damage i n c l u d e d  some b l i s t e r e d  p a i n t  on t h e  LH fwd 
sk i r t  fo rward  of  the  thrust  p o s t  and some s c r a p e d  TPS on t h e  
systems tunnel on the RH SRB. The scraped TPS i s  p o s s i b l y  d u e  t o  
nozzle  debris h i t s .  
G e n e r a l l y ,  t h e  o v e r a l l  c o n d i t i o n  o f  t h e  b o o s t e r s  is very good. 
Probably t h e  best seen t o  d a t e .  Loose a b l a t o r  on t h e  f o r w a r d  
sk i r t s  and frustums con t inues  t o  he a hazard t o  the O r b i t e r  TPS. 
The l a r g e  amounts of a f t  r i n g  foam l o s s  is a l s o  a concern  f o r  t h e  
Orb i t e r  TPS. 
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RH SRB RSS antenna with phenolic baseplate 
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LH SFU3 Frustum 
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STS-32 (61-C) 
POST-LANDING DEBRIS DAMAGE ASSESSMENT 
JANUARY 18-19, 1986 
OV-102, ET-30, 61024 and MLP-1 
A d e t a i l e d  Pos t -Land ing  Inspec t ion  o f  OV-102 was performed b y  t h e  Debr is  
Assessment Team on January 18 and 19, 1986 f o r  t h e  purpose of i d e n t i f y i n g  
debr i s  impacts, damage caused, and poss ib le  deb r i s  sources. The inspec t i on  
was conducted a t  Dryden (EAFB) on Concrete Runway 22 and t h e  Mate/Demate 
Dev ice (  MDD). The Western Contingency Debr is  Assessment Team were deployed 
w i t h  t h e  mini-convoy and conducted t h e  p r e l i m i n a r y  runway assessment. The 
MDD assessment was conduc ted  b y  t h e  f u l l - u p  team - the  remain ing members 
hav ing a r r i ved  v i a  C-5A on Saturday. The O r b i t e r  susta ined a t o t a l  o f  193 
d e b r i s - r e l a t e d  impac ts  o f  wh ich  39 had a major dimension of one inch  o r  
greater. By comparison, the  debr i s  impacts f o r  STS-31 (61-8) were 257 and 
55, r e s p e c t i v e l y .  These numbers do no t  i nc lude  t h e  numerous small h i t s  
t y p i c a l l y  observed on t h e  base heat s h i e l d  and upper body f l a p  ( a p p r o x i -  
mate ly  100). 
No p o s t - l a n d i n g  walkdown on Runway 22 was performed as v e h i c l e  touchdown 
occurred dur ing  pre-dawn h o u r s  (0559 PDT)  and t h e  m i n i - c o n v o y  d i d  n o t  
p rov ide  t h i s  f l e x i b i l i t y .  Based 
on t h e  Team's assessment, no O r b i t e r  p a r t s  are be l i eved  t o  have been l o s t  
d u r i n g  r o l l o u t .  The O r b i t e r  touched down 1525 f e e t  f rom t h e  th resho ld  and 
r o l l e d  a t o t a l  d i s tance  of 10,200 f e e t .  
The m a j o r i t y  o f  t h e  TPS damage occurred on t h e  lower O r b i t e r  sur face which 
sustained a t o t a l  o f  134 impacts o f  which 20 had a t  l e a s t  one d imens ion  
g r e a t e r  t h a n  one i n c h .  . W h i l e  50 impac ts  occurred on t h e  lower sur face  
forward o f  the MLG doors, most o f  t h e s e  were m i n o r  i n  n a t u r e  w i t h  o n l y  
t h r e e  impacts  have a d imens ion  g r e a t e r  than one inch. I f  t h i s  area i s  
increased t o  a lso i n c l u d e  t h e  nose and upper sur faces,  t h e  impac ts  would 
o n l y  i nc rease  t o  a t o t a l  o f  69, t h r e e  grea ter  than one inch. The remain- 
der of t h e  124 impacts a f t  of t h e  v e h i c l e  MLG door surfaces i s  t y p i c a l  of 
e a r l i e r  f l i g h t s  when no m a j o r  pieces o f  ET foam were l o s t .  Most of t h e  
l a r g e r  lower sur face damaged areas  o c c u r r e d  on t h e  l e f t  hand w i n g  and 
e levons .  The n i n e  m a j o r  ou tboard  impacts e x a c t l y  matches t h e  number of 
i c e  impacts observed on h i g h  speed launch f i l m .  D u r i n g  t h e  f i l m  rev iew ,  
l a r g e  p i e c e s  o f  i c e  were observed t o  f a l l  f rom t h e  ET GH2 f a c i l i t y  vent 
arm. Ten impacts were observed - n i n e  h i t t i n g  t h e  l o w e r  t i l e d  su r faces  
and t h e  l a r g e s t  p i e c e  (18x10 i n c h e s )  h i t t i n g  t h e  w i n g  R C C  panel .  No 
damage t o  the  RCC panel has been observed. 
The runway was cleaned p r i o r  t o  landing. 
NLG s t e e r i n g  was n o t  u t i l i z e d .  
The t y p i c a l  c l u s t e r  o f  s m a l l  h i t s  around t h e  ET/ORB u m b i l i c a l s  occurred 
again d u r i n g  t h i s  f l i g h t .  Of t h e  27 h i t s  i n  t h i s  area,  o n l y  3 had a 
dimension o f  one inch  o r  greater. 
A l a r g e r  than normal number o f  m iss ing  gap f i l l e r s  were observed. 
gap f i 1 l e r s  were pro t rud ing .  
Several 
A t o t a l  of 19  d i c e d  t i l e  and w h i t e  t i l e  segnents were m i s s i n g  from t h e  
l e f t  and r i g h t  hand fuselage s idewal ls ,  nose upper  s u r f a c e  and w i n g  and 
e l e v o n  upper  su r faces .  The t i l e  m i s s i n g  f r o m  t h e  b o t t o m  of  t h e  s t a r  
t r a c k e r  we l l  i s  be l i eved  t o  be t h a t  p iece  which was s t a t i o n  k e e p i n g  w i t h  
t h e  v e h i c l e  on -o rb i t  and repor ted  b y  t h e  crew. One o f  t h e  m iss ing  pieces 
was found by  the Debr is  Team d u r i n g  t h e  pos t  launch pad inspec t ion .  
78 
B o t h  OMS pods s u s t a i n e d  seve ra l  d e b r i s  impacts .  The r i g h t  OMS pod 
sustained a major impact r e s u l t i n g  i n  a damaged area 6 x 3 x 3/4 i nch  over 
th ree  t i l e s .  T i l e s  must be removed i n  t h i s  area t o  f a c i l i t a t e  s t r u c t u r a l  
d e l a m i n a t i o n  t e s t i n g .  Several p ro t rud ing ,  loose and m i s s i n g  gap f i l l e r s  
were observed.  M i s s i n g  t i l e s  f r o m  t h e  f u s e l a g e  s i d e w a l l s  p r o b a b l y  
con t r i bu ted  t o  t h e  OMS pod and l e f t  hand rudder t i l e  damage. 
A 12- inch l o n g  p iece  o f  metal seal m a t e r i a l  i s  loose and f a l l i n g  o f f  f r o m  
t h e  i n s i d e  s u r f a c e  o f  t h e  l e f t  hand speed brake.  Th is  i s  t h e  l a r g e s t  
s i n g l e  damaged p iece  observed i n  t h i s  area t o  date. 
The t y p i c a l  wh i te  s t reaks  f requen t l y  observed on t h e  windshie lds were no t  
p r e s e n t .  Very m i n o r ,  i f  any, haze was v i s i b l e  on t h e  Fwd windows. 
C o n s i d e r a b l e  c o n t a m i n a t i o n  of  t he  windows occurred wh i l e  s i t t i n g  i n  t h e  
MDD. A one-inch d i a m e t e r  brown s p o t  was f o u n d  on t h e  upper  l e f t  hand 
c o r n e r  t h e r m a l  pane of window Y4. This  w i l l  be evaluated upon r e t u r n  t o  
KSC. Two t i l e  c r a t e r s  (3 /4  x 3/4 x 1/2 i nch )  loca ted  j u s t  above and a f t  
o f  window Y6 a lso  needs f u r t h e r  evaluat ion.  
The thermal b lanket  m a t e r i a l  around a l l  t h r e e  SSME's was b a d l y  f r a y e d ,  
loose, o r  missing. Th is  mater ia l  w i l l  p robably  have t o  be replaced. 
The t i r e s ,  wheels, and brakes were i n  good c o n d i t i o n .  The b r a k e s  were 
removed i n t a c t  w h i l e  s i t t i n g  on t h e  runway. A few loose metal  ch ips were 
found i n  the  r i g h t  hand outboard brake. 
An i n s p e c t i o n  o f  t h e  LO2 ET/Orb u m b i l i c a l  w e l l  . r evea led  a sedimentary 
depos i t  o f  coarse b lack  powdery ma te r ia l  i s  b e l i e v e d  t o  be  ET u m b i l i c a l  
foam f i r e  r e t a r d a n t  c o a t i n g .  A 1x6  i n c h  p iece of t h e  c o a t i n g  was a lso  
found. A p i e c e  o f  m a t e r i a l  ( N S I  assembly 3-1/2 x 1 i n c h e s )  f r o m  t h e  
ET/Orb separat ion b o l t  was found loose up i n  the  lower hinge mechanism. A t  
separat ion,  t h e  nu t  prevented the p lunger  f rom f a l l i n g  i n t o  t h e  b o l t  h o l e  
l e a v i n g  an a r e a  f o r  b roken  p ieces t o  e x i t  i n t o  t h e  u m b i l i c a l  we l l  area. 
Debr is  i n  t h e  area o f  t he  hinge mechanism and t i l e  m o l d l i n e  i s  a concern.. 
I n  summary, t h e  amount o f  l o w e r  s u r f a c e  damage observed i s  w i t h i n  t h e  
average sustained f o r  previous opera t iona l  f l i g h t s .  It i s  e s t i m a t e d  t h a t  
10 t o  12 t i l e s  w i l l  have t o  be scrapped. 
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